esp@cenet document view Page 1 of I 



OPTICALLY ACTIVE 4,1-BENZOXAZEPINE DERIVATIVE AND ITS USE 



Publication numbers JP7267939 
Publication date: 1995-10-17 

inventor: YUKIMASA HIDEFUMI; TOZAWA RYUICHI; KORi 

MASAKI; KITANO KAZUAKI 
Applicant: TAKEDA CHEMICAL INDUSTRIES LTD 

Classification: 

- international: C12N9/99; A61K31/55; A61P3/06; A61P31/Q4; 

A61P31/10; A61P43/00; C07D267/14; C12N9/99; 
A61K31/55; A61P3/00; A61P31/00; A61P43/00; 
C07D267/00; (IPC1-7): C07D267/14; A61K31/55; 
C12N9/99; C07M7/00 

- European: 

Application number: JP1 9950018972 19950207 

Priority number(s): JP1 995001 8972 19950207; JP1 994001 5531 19940209 



Report a data error here 

Abstract of JP7267939 

PURPOSE:To provide an optically active 4,1-benzoxazepine derivative expressed by a specific 
formula, having excellent squalene synthetase inhibiting action and useful as an agent for the 
prevention and treatment of hypercholesterolemia, an antimycotlc agent, etc. CONSTITUTIONALS 
benzoxazepine derivative is expressed by formula I (R1 is a lower alkyl; X is H or a metal ion; ring A is 
a halogen-substituted phenyl; ring B is a lower alkoxy-substituted phenyl), preferably (3R,5S)-7-chloro- 
5-(2,3- dimethoxyphenylJ-l-neopentyl^-oxo-I^.S^-tetrahydro^.l-benzoxazepin e-3-acetic acid or its 
Na salt. The derivative is preferably produced by optically resolving a compound of formula II and 
optionally dissolving the obtained compound and an alkali metal hydroxide in an alcoholic solvent. 
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mxmu a (i) 
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>-2 -*>®mftx\tJc<Dm 0 

IIM3] ^JB>f*>*«^hU^-f*>*fctt*U 
[KR3U] ADV>*ta[*T»«BI*«lE«03K* 

im^me] (3R, 5S) -7-^PP-5- (2, 

3- ^h^>7xz;w -i-*^>3Mi/-2-*- 

*V-1. 2, 3, 5-rh7tHP-4 ) 1 -t>»/ 
KmiE«©3fc*«ttfc4, l~^>!/**-9-KK> 

[IMW7] (3R, 5S) -7-^DD-5- (2, 

4- ^h^y7x-JW - 1 -ttO^Jl- 2 

+ V-1. 2, 3, 5-fh7tHD-4, l-^>>/ 
***«fc!>- 3 -*»*fctt*0>± h U ^A&Tfc* 

w*aiE«©**»ftft4 f i-^>^/****i;> 

-2-*>B^XK«-©SL 
[»*«8] (3R. 5S) -7-£DD-5- (4 - 

-2-^V-l, 2, 3, 5-fh7tHD-4, 1 
3 -»«3;fcfcK-<0:J- h U ^A 
«Tfa5S«f*JHlE*©^iStt^4, 1 -^>y** 

[Km 9] a (i) 

Kb 2] 



70 



30 



40 




(1) 



^ >^MT^ * Kft9t 9 E«<Z)* * 7 V >i 



[K*B1 1] *JR-f*>^hU»>A-f 

lasso. 

9 EfcOX ^ 7 u >^Amisffin. 

[i^H] (3R, 5S) - 7-^DD-5- 
(2, 3~y^h + y7x^) - 1 
2-**y-l, 2, 3, 5-fh7tHD-4, 1 - 
3 -BSifclttOt h U * A& 

[»$115] (3R. 5 S) - 7-^DD-5- 
(2, 4-^h^>7x-JW -l-*^>^- 
2-**V-l f 2, 3, 5 -rh7tKD-4, 1- 

^>y**itiftr>- 3 -»K*fctt*(D^ h u •> a& 

Tfc £ Bt#Jg 9 E«CDX * 7 V ^tf**B**L 
[BAH 16] (3R, 5S) -7-^DD-5- (4 
-Xh^y-2-^h^/7xX« -l-*:*^>^ 
;i^-2-**y-l f 2, 3, 5-fh7hFD-4, 
1 -^>y**lH£hr>- 3 -»tt*fctt*o± h U Cr 
Ai£T & £ 9 EmcOX * 7 1/ 
BMMl 7] SC (I) 
Mb 3] 




(J) 



m b «»7;^ * s/Btbb ^nfc7x -ji/S-^tk 

1") T?*b3ft*3K¥«ttft4 f 1 -^>y**1Mflf 
50 >- 2 -t>g«*X^0SStM^t LTML 
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(3) 

3 

dmhii s] a on 

Mfc4] 




(II) 



[si*jai 9] at on T«sn*fc##te#*wtfc 

[00 0 1] 

ft £ LTfMtr S X ^71/ >£7S#*lfi$ 

[0 0 0 2] 

• ^fiT^-e-SjliaitUTtt, 3l/X^^> (Choles 
tyramine) , nl/X? 1 ^-;!/ (Colestipol) ^ODfilN-^ 

4 0 2 7 0 0 9#tcM^) , ^U^5 H (Mel inamide) 
(7 7>Xft^l 4 7 6 5 6 9^fcBB^) ^<D7i^)l 
J±AnV7sTU-)V7i')VW&mm (AC A 
T) €H*UT3^5rP-;i/OJ|«KJRSMl«-r*'l> 

«Nc3-tFn*5/-3 -*?)V>f)V9 >J ^3X>1f-f 
AA (HMG-CoA) a7cMR*BS > r*n/'(X4'9 1 
> (Lovastatin) (3RBttfflFfB4 2 3 1 9 3 8^iCP 
> -»/U^^> (Simvastatin) OfcHftifSM 
4 4 4 7 84*lcH!^) , (Pravastati 
□) (*H*M«B4 3 4 6 2 2 7 4(CH;K) **«ES8fc 

«anrvi*. hmg-coa5»7c»**es 



«rWW7-2 6 7 9 3 9 

[0 0 0 3] X^7l/>^)«»*ftH»t-*Ct 

S&5 1(10)#. 851869- 1871H, 1988^ (Journa 

1 of Medicinal Chemistry. Vol. 51, No. 10, 1869-1871 
(1988) ) . ftBW 1 - 2 1 3 2 8 8«&*. #OT2 

- 1 0 1 0 8 8 n&m, 2 - 2 3 5 8 2 0%^ 

^i?2- 2 3 5 8 2 1#4MB, *W¥3-2 0 2 

2 6%* 4#M¥3 - 6 8 5 9 1%*, #BH¥3- 

1 4 8 2 8 8 %*Rtf*H»!MI 5,019,390 

*Btttt$5, 1 3 5,9 3 5^> WO 9 2 1 5 5 7 
9*§> <ft§fl¥6 - 9 6 6 8^> W09 3 1 8 0 3 9^, 
WO 9 3 1 8 0 4 OfCli^nt^S. Sfc, ta*0 

X*7i^>^«*IBS^*E£fc<J:oT, ttJMflySfc 
«t*#fttl/TB, »W4-2 7 9 5 8 9* EP 

4 7 5 7 0 6^, EP4 94 6 2 2^, EP50352 

o^cfittsnTVi*, 4, i -^>v**rwv>m 

5 7 - 3 5 5 7 6%*ftt«rS*;P • ■ 7 
;K S&34#, SS140H (1986) (Chem, Pharm. Bull., 3 
4, 140 (1 9 8 6) ) fcB|7R£*rCV>*. EP5 

6 7 0 2 6%*fctt, 4, 1 -^>7**lH?tr>- 

2 -*>*»*tf«H«3nTtf»*. 
[0 0 04] 

en u cfctex* 7 

[0 0 0 5] 

«&»o*Rl *«M#6tt, ±15** 

-r^icso^o ( i ) sc (i) 

Wfc5] 
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(I) 



C3*> Rittfi»7^*;«&, Xtt***fctt&J« 

to T«bsn«*»ft4 l i -^>yt*i«H 

>-2-*>tt*{tXtt*0tt, (2) * (I) T2e*> 

Tv^jdMiftu, (3) a (i) Tit>^n^ 
*»ttfc4, i -^>*/****tr>- 2 

(4) 3 (II) 
[ft 6] 




(II) 



8i 



C3+, Rittfi«7;v*;PS&» IA«;\ny>Tf 

IE (l) f2«<D#*«tt&4, 
-2-*>M»Xft*0«l[O«Sft *5£tf (5) 3 
(II) T*an«flS-&«*3l6*«ttftT3>a:fiiS** 

*2:ts»«^r*±e (4) Ett®sattT»«. is 

fc*«9!tt> 3 (I) 7f**jSn<5«raft-&*0«jStt 
£g#T£&0Tfc£c #f§IE<Z>5£ (I) fcfcV>Ttt, 
7*!B©Mfc»bT, 3ttt5ffi<D««**«ifi*rSlSlSl 
^W*h5>XftsRU (R) ttR-B«*iiW. 
[0 0 0 6] ±123 (I) Kfcfrvc, RiT^Sns<£& 

favji, -IVttM sec- 7?^, tert- 

r/^/h ^>^;v, -fv^>^;i/ ( **^>?m ten 
i -x^i/^ntfji/, *\*^, l, l - 

*iTOft*»l-7«01l[«tt*fctt»tt«©Ci-T7 

4. 5 7;^^*W*t<, * 6K:»*K»-f v^? 
>f^>, 7^3x*A^:*>fcE#*tf&n*tf«* 



(4) #gf§¥7-2 6 7 9 3 9 

Any>titn mm, a 

lK7;Un+i/Si:LTB, * h*->, xh*^, 

^V^D^y, ^h^->, -fyr/M^. sec 
-^N^v, tert-^h^v, "OWM"*^. 

10 £©»*»i-6«©iS««*fctt»tt«©Ci-5 7;u 

£U<* S6l:fiFSl/<»W h*^ 

>f&n*, (3R, 5S) -7-^DD-5- (2, 3 

-$?^h+y7x^;w -i-^^>5 L ;i/-2-^ 

7-1, 2, 3, 5-fh7kHD-4, 1 -^>7^- 
**tH?tf>- 3 -B«*fctt*0^ h U tfAjfi, (3 
R, 5S) -7-^DD-5- (2, 4-^* h+y7 
x-JW - 1 -***>T)V- 2-**V- 1, 2, 
^ 3, 5-fN7t KO-4, 1 -*W:Mr1«e>- 
3-|M*fctt*©*hU*A«, (3R. 5S) -7 
— £7 □ D — 5 — (4-Ih^y-2-^h^>7x- 

;W -i-***>y/k-2-**v-i, 2, 3, 5 

-fh7bFD-4, 1 -^>7**1ttffcr>-3-ft 
■*&tt*O^FU*AiKft£. 5£ (I) 
3 (la) 
[ft 7] 



30 




(la) 



Ri, 1A, IRB»MIB<bl^X«] mt>fStl 
^ft^feB, 3 (II) 
[ft8] 



40 




(II) 



Si 



C3*> fWttli(>«B£RI*» T?asnSfb^*S3t* 

»«ir*cttej:t?T«ir«ci3W-r**, 3 an 
•casnsYfr&ttra;, ep 5 6 7 o 2 emzmm-zntz 

ir^S2-7$y^/7xy>H D.A.Walsh, 

(Synthesis.) 6 7 7, 1 9 8 0*FfcB*©# 

59 fi^ttT^ja-rsct^-e-sa. 
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[ft 9] 




cat, R2\$mm$a~sm<DT)i*)imx\zT7)), 

[0007] a an) (iv) xbsc (viii) 
(vi) ^ng#&fc©7x/MbE££ 

v'X^PX-^k fb7tHD77>> 

mm. ^>ifx mkhx ^u-x <\79>m<D$i 
-^^rs/tfu^x mjxt^tsx hjx 

A, RIW-HJtfA, «M*U*A, 

(in) sfctt (vim T^toanaft^tti^te* 
bx, a«7T;«ty7W;nxfMfcfi77^ 
^jpxx't jp»a# i~io ^;ps> b < « i - 3 

tt-50-lOOt, #£U<teO~5 0t;;g£T& 
So S (III) 3^6jt (VII) Xteit (V) frtt (VI) 



(5) «f§B¥7-2 6 7 9 3 9 

D77X 3? *H**flMbft*l 

a (no (v) Tfwsnftft^fti* 

JMtitfU &#o. 3-5^e;p^s, #$b<«0. 5 
i0 ~2^1fflV^ e I*M«-2 0-1 0 0t t » 
*U<tt2 0~5 0 < Ctf)iam?&£o 
[0 0 0 8] 5t (VII) 3»»6a (VIII) X\tt (IV) ^ 
6^ (V) ^©KfcWU HAtfyx^x-f^ fh 

7tHP77X ^*»>*OX-fW»fc ^> 

•ex mux 

& **/-;k x*/~;k yn/v-;k 79 J- 

*A, «B**:frU#A, iHW-HJOA, S«*U* 
a? A, **fc:J-hy£A, **flS*U*A«) ©#£T* 
A (VII) , St (IV) T**ft«ft*»tADy>ft7 

«ft-r*££tf«T€rs. a (vii) sfctist (iv) t£ 

\Z, Ml-lO^Vl, #£L<tel-<2^;i/figg 
fflVi*. SM^JO-lOOt, #£L<te2 0-5 

orsg&T&s, sjSHpmtta#i-2 4«fHi, 

30 <»3-l 0P#fU!IIST&£o *&5t (VII) #e>st (V 
III) ^<Dfcfo\t* i?X.?)VX—f k )V* fh7tHD7 
?X yt^t>?OX-f^*SI, ^Xt?X Ml/ 
xx ^\*itx 

-;k x^/-;k :/n/v-;k -?9/—n*H>T)V 
3-;u*»k*. a: (vii) T^n^ithU^ 

Tfe»2rt-*j:t^T€rs. it (vn) r^^n^ 

40 »ltJHC»U 7;PrbHBi#l-10^H, Iff 
£L<tel -2^1/3, StcSJ^O. 3~5^;Hfc » 

*u<«o. iwo-io 
or, »sl<«i o-3o«ct&So Ejavniaur 

[0 0 0 9] a (VI) fr&SC (IX) ©Etftt, «A«, 
>?X^;i/X-T-Jk fh7tKn77X i?***y>m 
©x-rW8«, 'OifX h;krx 'vfrU-X *\ 

y^>*<o«{b***««, **/-;k xi? /-iv* 

5^ hX y^fM;VA7S F*OJ8flt«t>, 
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(6) 

9 

KlW-hUtfA, &»#U£A, *#fW-HJOA, * 

(VI) -e^fcStlSft^ftl^UcWLT, wttSifig 
liM 1 ~ 5 WKttl-2^gSI^. 

EjBam«i*-2o--2ooic* &*i<u2o-i 

tt2^5firlflre*S. * (IX) (ID <&£&te* 

a (ix) T«$n*ft-&«i*Kxttifi»Tffl3a 
X) Tg;b;*n£fc£^£, KB <MA«, as, & 
tKKA:^ *BfM-HJ*A, *Bfc*U9 

0-1 5 OIC, »^l<»20-5 Ot:Tfftt5!li* 

«F*KB4-1 OISTfeSo EJSMDI& 

oRsraearc&So 
[o o i o] a (in t^snfcft^wft^iMB-r* a? 
nmtvx\ts s on Twswft^it. 

*3MS«:&73>, MAtf, 1~8 

^Di/>, 7XA7^X ^;i/^^>, 7X^7^> 
St, >7\n^5>B, t*BS^7SH 
MM, ^7A^DYh^ 

^ Y%&zmmw®?z>£t\z&~DX, s«t> a a) 30 
sc an ?«snsft§»t, xxx;Wb$nfc75/ 

\t. ^>if>, h^x>\ s\7*>m<Dfcfc 

ffi, 7-feh~HJ;k ^^M75FW*tff> 

7^/fcf>J>?>, hUX?l/>^7^X o-h^^^P 
X^l/>^75>Wffl^en*. W^SJtUTtt. ^ 

? u<\**/)Vl3)Vi£ :: M $ F, ^7/D^^X^K 
i -x^- 3 - (3-^j*^75/:/ntf;W 
F«w*if&n*. a (id -cjRsnfcflA* 

So Eftfflftl* 0-10010, $f^L<«20-5 0 50 



4*H¥7-2 6 7 9 3 9 

10 

CO 0 1 1) 7a FH*t«»fT*3Srt*i:LTfct *> 

*9j—fr* x*/-;k "/p/v-Jk ^/-;Mf 

7^*U***»ft« *Kft±F 
UtfA, #Bfl2*USrA, jJcBft/tUSA. *BflsU* 
^, «B***HJtfA* KKTfciR^y^A, 
RB*USA<0#*T. XteftB (011 
fi!B> &B. AfcKXE 3*B. fi&B^) <DW 
ftTl 0-1 5 OtX «F£L<tel 0-5 O^Tff^:^ 
tt^T**. E*«MttK*««fc B*l 
-2 4^ffffl, #g;b<«2--l 0Wr(Bg«-C»*. * 
j£ (II) Tg^n^ib'&feB, ^fi^7 5> 
(«L *x-* f »3Xv?>, ^k», rt Fn7 
bfx^7^>, xn^>ft£) <!:3S£»jSUfc«, » 
»Jtt»-r*rtfcJ:D, aWti (la) «Kfrr«^^«t 

sc da) T«sih5ftm a (vi 

I) *fctt5* (VIII) Ti$nalk^«¥MlT 

[0 0 12] SC (I) ©fls£W<&5*. * (lb) 
[ft 10] 




(lb) 



Hi 



Ti^^n^^ii a da) Ti^nsi^ 

;k yn/v-Jk ^/-;w©7;un-;Mt*ttEfc 
-«s£ (I) T?«bSti5ft$«H X^7l^>^8 

3fc<Dfc&£, ^fnici/Tt>*««o-«a (I) T 

cot, Bi^itj^ (M, v^x, 7 yK A* * 
3, ^, Be, k^) ©iSal^Xrn-M^ailR 

tcs#rs«^, &ttmmnm. *«p»^rn© 
YH3-f>r>^w * *m. mum, mm. 
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[0013] 4\Fma»^oft^<Dm^tLx\t. m& 

WttSifcbTtt«a»K^>^ ^>V)V7)Vn-)l 

>^;nc^s*sn§. -«5£ (i) ■r*t)sn*ft'&* 

Stt, JSSPS^^«'&, fal-5 0 0mg, »*U<tt» 
1 0-2 0 OmgT&O, (R a^J, m\ 

U0.1-10 Omg, #£L<tel- 

(I) TS^n^ft&ftH ^ox^fc 

&£*-r* hbs (i) T«an«ft&«n Kffli&s 

*A1 B&£D®##*«4»i* «Pifl!#©»^ #5 
0. 1-1 0 Omg, »*l/<tt»l'-5 OmgTfc 

0. 1-lOOmg, #SL<«1~5 0mgtl»§. 

t LT-j^i: 2-5mg/kg SftfflttlKJ: 
[0 0 14] 

[ftuffi «tms#i, warn* mum&mvx, 

WftJ:D*ffMtelBWr«^ *Jf8Wtt2in6 Kitten 

(3S, 5R) - 7 -#OD- 5 - (2-^h^>7i 
-;W -l-^^>^;l/-2-^V-l ( 2, 3, 
5-rh7tHD-4, 1 -^>Vf**lMf If >- 3 - 
mm (I) fccktf (3R, 5S) - 7-^HD-5- 

(2-^h^>7x^) - 1 2-* 
*y-l, 2, 3, 5-fh7tHD-4, 1 
***<K>-3-mi (II) 

(1) N- [ (3S, 5R) - 7-^DD-5- (2- 

1, 2, 3, 5-fh7tHP-4, l-^>!/W 
iftf>-3-7ir^;i/] -L-77-> tert-y 
^XXfWck^N- [ <3R, 5S) 



(7) *>H¥7-2 6 7 9 3 9 

12 

-5- (2-^h+y7xZiW - 1 -^^y^)V- 
2-**V-l, 2, 3 f 5-fh7tHD-4, 1- 

*>V*fr*tMflf>-3--7-feWW -L-77-> 
t e r t -^XXf^ 

h7>X-7-^DD-5- (2-^h^>7xZJW 
-l-**^>3^-2-;**y-l, 2, 3, 5-t- 
h7tKD-4, 1 - If >" 3 

(3. Og) i;L-77^> tert-^iUXf 
;p ffiKS (1. 5 1 g) CDS^^^ATS H (2 
10 0ml) »0° CfcJWJU y7/D^X^ 

(1. 43g) thVX?)V7$> (2. 42ml) £ 

RU »8x?;HXf^ (5 0ml) TjflBLL ft 
ffl&*l8£tg8 (20mlX2), «a«j^»**^h 

u^a**« (20m ix 2) Tft^bfc©^ mxm 

*yW7A^PVhm7^» «H»«t:^** 
jStiX^XXfJN3 : 1-1 : 1) T#8t*ftfi 
U 3§1S#£UTN- [ (3S, 5R) 

^ -5- (2-* h^y7x^V) - 1 -**^>^)V- 
2-**y-l, 2, 3, 5-fh7tKn-4, 1 - 
^>y**1ttf If 3~7±^M -1.-73— > 
t e r t -^;PXX^;k Slfiteiil. 5 5 g OHjA 

9 4-9 7° C) 
7C*»*f«l C30H39C 1 N 2 06«i:UT 
ftfftt C, 6 4. 5 5 ;H, 7. 0 3 ; N, 5. 0 1 
HI*® C, 6 4. 0 5 ;H, 7. 2 7 ; N, 4. 7 2 
Jg2W#£LTN- [ (3R, 5S) -7-^PD-5 
- (2-* h*3/7i-W - 1 2- 

30 **V- 1, 2, 3, 5-fh7tHP-4, 1 

y*=*1Hf If >- 3 -7±^M -L-75-> te 
r t -WlXf*, WRfl5*« 1 . 8 g 
1 H-NMR (CDC Is) 5:0. 93 (9H, s) , 
1. 35 (3H, d, 3 = 7. 0Hz). 1. 45 (9 
H, s) , 2. 69 (1H, dd, J = 1 4. 6, 5. 
7Hz), 2. 87 (1H, dd, J = 14, 4, 7. 
2Hz) , 3. 34 (1H, d, J = 14. 0Hz), 

3. 6 2 (3H, s) , 4. 3-4. 5 (2H, m) , 

4. 49 (1H, d f J = 14. 0Hz) , 6. 27 
40 (1H, s) , 6. 3-6. 4 (1H, brd) , 6. 

6-6. 7 (1H, m) , 6. 8-7, 7 (6H, m) 
[0015] (2) N— [ (3S, 5R) -7-^PD 
-5- (2-^^^7xX;W - 1 -tt1>?)V- 
2-^+y-i, 2, 3, 5 -rh7tHn-4, 1- 
^>y*=HHftf >- 3 -7ir^;W -L-77X> 
(1) T#£:N- [ (3S, 5R) - 7-^DD- 5- 

(2-^h^>7xx;w - 1 -**i>?)V-2-* 
*y-i, 2, 3, 5-fh7tHD-4, i-«>v 

*-=*-*Hflf >- 3 -7ir^M -L-7^xi> ter 
50 t -^XXfJI/ (1. 4g) S4ajettft**a>^ 
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13 

**V>®m (20ml) fcJ**U £i&T5($fS}a# 
Ltc* R&m&* (5 0ml) T*RL, RKX^JUX 
*-r;P (5 0ml) TSlfflLfc, ttm&£rtftU «t* 

<9#&6tt0#N- [ (3S. 5R) -7-^PD-5 
- (2 h+y7xZJW - 1 -*rfr^>?\;l/-2- 
**V-1. 2, 3, 5-fh7bKD-4, 1 
*/**?W>-3-7±7M -L-7y~> (1. 
2 0g) ^^Co 

1 H — NMR (CDC Is) (5:0. 93 (9H, s) f 10 
1. 4 4 (3H, d, J = 7. 2Hz) , 2. 7 1 (1 
H, dd, J = 14. 4, 5. 5Hz) , 2. 93 

(1H, dd, J = 14. 4, 7. 6Hz) , 3. 3 
5 (1H, d, J = 13. 9Hz) , 3. 63 (3H, 
s) , 4. 3-4. 4 (1H, m) , 4. 4-4. 6 

(2H, m) , 6. 2 7 (1H, s) , 6. 6 3 (1 

H, d, J = l. 9Hz) , 6. 71 (1H, brd, 
J = 6. 8Hz) , 6. 8-7. 7 (6H, m) 
7C*»«f* C26H31 C 1 N 2 06tbT 

fUM C, 6 2. 0 9 ;H, 6. 2 1 ; N, 5. 5 7 20 
*&tt C, 6 2. 3 8 ;H, 6. 5 1 ; N, 5. 3 4 
[0016] (3) N- [ (3R, 5S) - 7-^DD 
-5 - (2-^h^>7x-;W - 1 ~^^>^)V~ 
2-**V-l f 2, 3, 5-fh7tHP-4, 1- 
^>y**"!H*fc!>- 3 -7ir^;W -L-7^x> 

(1) TifcN- [ (3R, 5S) -7-^DD-5- 

(2 h^y7x-^) - 1 -***i>^- 2 
*y-i, 2, 3, 5-fh7hFp-4 ) i-^>y 

**1MfK>-3-7-feWW -L-7^X> ter 
t-WXXr^ (1. 8g) S (2) £Htt&ftff£ # 
fc«fcD#«ftttffl#N- [ (3R, 5S) -7-^nn 
-5- (2-^b+'>7x^W 
2-**y-l, 2, 3, 5-f h7tHn-4, 1 - 

(1. 3 5g) £f§fc« 
1 H — NMR (CDCls) (5:0. 93 (9H, s), 

I. 43 (3H, d, J=7. 2Hz) , 2. 73 (1 
H, dd, J = 1 4. 6, 5. 8Hz) , 2. 8 9 

(IH, dd, J = 14. 6, 5. 8Hz) , 3. 35 
(1H, d, J = 14. 0Hz) , 3. 63 (3H, 40 
s) , 4. 38 (1H, t, J = 7. 4Hz) , 4. 4 
5-4. 6 (2H, m) , 6. 28 (1H, s) , 6. 
55 (1H, brd, J=6. 8Hz) , 6. 64 (1 
H, d, J=2. 0Hz), 6. 8-7. 7 (6H, 
m) 

Ttrnttttm c 26 h 3 iC iNzOttvx 

frJMI C, 6 2. 0 9 ;H, 6. 2 1 ; N, 5. 5 7 
SUM C, 6 1. 9 6 ;H, 6. 2 3 ; N, 5. 3 8 
[0017] (4) (3S, 5R) -7-^PP-5- 
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*y-i, 2, 3, 5 -fh7tKP-4, i-^>y 

3 -BW (I) 

(2) T#fcN- [ (3S, 5R) -7-^OD-5- 
(2-^h+->7x^M - 1 -**^>3 L )V-2-Jr 

*y-i, 2, 3, 5 -fh7tHp-4, i-^>y 
**^hr>-3-7ir^;W -l-77-> (l. 0 

g) 0>J**/-;V (1 Om 1) (1 Om 

1) Mo*, 2 4l9MftI«««$«^. s**ft*r* 
RU IMx^XXx^ (5 0ml) T^Wbfco 

5f*lL MftO^^f M^A7$ H (2 0m 
1) mm\Z, (0. 1 9ml) , bS&^U 

VI* (0. 5 5g) ^JDA, MtmWLfc, R 
****T#RU »8X^XXr;V (5 0ml) T 
fflfflUfc. atttteiJUHUB (2 0ml x 2) , fift 
«»**^hU^A*J8* (2 0m lx 2) XVcfthft 
*t#8BTir*i/«>A-cWl/&. 

A^>:»8x^XXf;V=3 : lT^BtfSg 
U (3S, 5R) - 7-^PP-5- (2 h^v 
7x-JW -i-**^>^-2-**y-i, 2, 
3, 5-fh7tHP-4, 1 

3-»8^f;i/xxf;v (o. 5 1 g ) <ms 

* (1 Om 1) t**S-)V (1 Oml) (Z)I^Sit: 
**>U *«*U*A (0. 3 2g) $JP^2. 5P*ffl 
ttMMKbft. EJfcf£*l£*8£S (2 0ml) 
KU SSx^XXf^ (5 0ml) TifflL, 

'J*yM7A^D7h^7^ (£0§«& 'S* 
+r> : S»X^XXfJl/=2 : l-y^DD^^>: 
*9J-)V=2 : 1) T#««IHLfc6jeSa (3S, 
5R) - 7-^DD»5- (2-^ Kv7xXW - 
1 -tt^y^JV- 2 -*-*y- 1, 2, 3, 5-7-h 
7tKD-4, l~^>y^1J*iftf>-3-SK0. 
4 6 g (1ML 1 7 9 - 1 8 3 0 C) 
[a] d 2 6 + 2 4 8. 7 ° (c = 0. 4 5, MeO 
H) 

5c*»«f« C23H26C lNOs • HiO£UT 
fH?ii C, 6 1. 40 ;H, 6. 2 7 ; N, 3. 11 
^»{t C, 61. 12; H, 5. 99; N, 3. 28 
[0018] (5) (3R, 5S)-7-#OD-5- 
(2-* h^y7xrjl/) - 1 -*Jr^y^)V-2-* 

*y-i, 2, 3, 5-fh7b kp-4, 1 -^>y 

**^tr>-3-»« (ID 

(3) T#fcN- [ (3R, 5S) -7-^DD-5- 

(2-* h^v7xx;w - 1 -^^>^;i/-2-^ 
*y-i. 2, 3, 5-fh7tHp-4, i-^>y 

^1fi?hr>-3-7-fe^;H -L-7^x> (1. 0 

g) £ (4) tm&fc»ft\z&*)m&mik<D (3r, 5 

S) - 7-^PD- 5 - (2 h^y7xZJW -1 
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-ttO^fr- 2 - 1 , 2, 3, 5-fh7 

tFP-4, 1 -^>V*3rW¥>- 3 -mmo . 3 
2g (MA, 17 6-180° C) 
[o] o 2 5 -246. 2° (c = 0. 42, MeO 
H) 

7c*#*Hl C23H26C 1 nob • 1. bmotbx 

thSffi C, 6 0. 19 ;H, 6. 3 7 ; N, 3. 0 5 
C, 6 0. 0 5 ;H, 5. 8 8 ; N, 3. 2 2 

[0019] nm&n 

(3S, 5R) - 7-^DD-5- (2, 3-^;*h* 10 
y7xZjH -l-*:*^>^-2-:**y-l, 
2, 3, 5-rh7tHD-4, 1 -^>*/**-9if K 
>-3-|£$ (I) (3R, 5S) -7-^DD 

-5- (2, b^yy^M -l-*^> 

?\>l/-2-**y- 1, 2, 3, 5-fh7tFD- 

4, 1 ~^>v/^iHftf>- 3 -mm (in 

h7>X-7-^PP-5- (2, 3-i>;*h*->:7x 

— ;W - 1 -**^>?;p-2-**v-i l 2, 3, 

5-fh7kHD-4, l-^>y**1Hffcr>-3- 

[0 0 2 0] (1) N- [ (3S, 5R) -7-^DD 
-5- (2, 3-^h^>7x-;W - 1 -**1> 
^-2-**V-l, 2, 3, 5-fh7hHD- 
4, 1 -^>y^ifift!>-3-y-t7 c ;U] — L — 7 
tert -^;l/XXr^ 

Mifiiaa (ma, 1 2 0 - 1 2 2 0 o 

7Ci$£##HI C 3 iH4i C 1 N2O7 • 0. 5H 2 0£LT 
fTtJM C, 6 2. 2 5 ;H, 7. 0 8 ; N, 4. 6 8 
%IM C, 6 2. 4 5 ;H, 6. 8 9 ; N, 4. 6 8 

(2) N— [ (3R, 5S) -7-£7DD-5- (2, ,30 
3 h^y7x^) - 1 -**1>?)l>-2-* 
*V-1, 2, 3, 5 -T-h^t FD- 4, 1 
#*1Hft!>- -L-7?~> ter 

SSfilSS (MA, 1 3 6 - 1 3 7 0 0 
7C*#«tt C31H41 C 1 N 2 0 7 • 0. 8H 2 0£bT 
tUWl C, 6 1. 69 ;H, 7. 1 1 ; N, 4. 6 4 
C, 6 1. 6 0 ;H, 7. 4 5 ;N, 4. 5 8 

(3) N— [ (3S, 5R) -7-^DD-5- (2, 

*y-l, 2, 3, 5-fh7tHa-4 ) 1 

^^tft:>- 3 -y-fe^w -l-t^-> 

ttfi^H (MA. 1 8 2- 1 8 5° C) 
7C*»«f«t C27H33C INaOriUT 
fUM C, 6 0. 84 ;H, 6. 2 4 ; N, 5. 2 6 
£MI C, 6 0. 7 8 ;H, 6. 0 9 ; N, 4. 9 9 
[0 0 2 1] (4) N- [ (3R, 5S) -7-^DD 
-5 - (2, 3-^h^>7x-;W 
^■>P-2-**V- 1, 2, 3, 5-fh7tHP- 
4, l-^>y**1Hft:>-3-7-fe^;W -L-7 50 



4MHT7-2 6 79 3 9 
^fiteS (MA, 1 3 7- 1 4 0° C) 

ytmftVrm carHssc 1 n 2 o 7 • 0. 3c 6 Hi4- 

fft»fi C, 6 1. 11 ;H, 6. 7 7 ; N, 4. 9 5 
C, 6 1. 21 ;H, 6. 9 1 ;N, 5. 0 5 

(5) (3S, 5R) -7-?DD-5- (2, 3-v 

1, 2, 3, 5-fh7t KP-4, 1 -^>V**rV 

3 -»» (i) 

MfcferS (MA, 2 2 7-2 3 0° C) 

[a] » 2 6 + 2 4 2. 7 ° (c = 0. 41, MeO 
H) 

7CiH#«te C 2 4H 28 C 1 NOe - 0. 5H 2 0<hLT 
li-SM C, 6 1. 2 1 ;H, 6. 2 1 ; N, 2. 9 7 
Hl&m C, 6 1. 2 0 ;H, 6. 0 7 ; N, 2. 9 1 

(6) (3R, 5S) -7-#DD-5- (2, 3->> 

^ h+->7x^) - 1 -**^y=F)V- 2 -^y- 

1, 2, 3, 5-rh7tFD-4, l-^WW 

i?br>-3-»» (in 

(MA, 2 1 8-2 2 2° C) 
[a] D 2 5 - 2 4 6. 8 ° (c = 0. 4 3, MeO 
H) 

7C3£#0T$[ C24H28C 1 NOb • 0. 7 5H 3 OtLT 
WJML C, 6 0. 6 3 ;H, 6. 2 5 ; N, 2. 9 5 
£Mt C, 6 0. 5 8 ;H, 6. 0 5 ; N, 2. 9 5 

[0022] mmmz 

(3S, 5R) - 7 -^PP-5- (2, 4->?*h*- 
->7x-JW - 1 2-:fr*y- 1, 

2, 3, 5-fh7tHD-4, 1 -*>Vf**iH£K 

>-3-mm (i) ^cfct; or, ss) -i-zuu 

-5- (2, 4-^h^>7xZJW - 1 -**^> 
^)V-2-**V-l, 2, 3, 5-fh7tHP- 
4, 1 -^>y**1Hft!>-3-ft& (I I) 
(1) N- [ (3S, 5R) -7-^DD-5- (2, 

4- ^h^>7xz;w - 1 -^^>^-2-^- 
*y-i. 2, 3, 5 -fh7tFD-4, i-^>y 
^•9-ift:>-3-7ir^;W -L-D-f>/> 
ixfWJ;^N- [ (3R, 5S) -7-^np-5 
- (2, 4-^h+i/7x-;W -l-^^>^ 
-2-^V-l, 2, 3, 5-fN7tHP-4, 1 
-^>^^iffcf>-3-7ir^;W -L-P<y> 

h7>X-7-^DD-5- (2, 4-y^h^>7x 

- 1 -**^>^;i/-2-:**y- i, 2, 3, 

5- fh7kHn-4, 1 -^>V/^-tfiftT>- 3 - 

mm (1 1. og) tL-a-d/y ^f;vxxf;v 

(5. 2g) ©>?^^WA75H (50m 

1) sg&£0° cfc»uu ^>7;d^>?x^ 

(4. 9g) £MJX^75> (8. 3ml) £an*_ 
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tz. 3o&mmurmwisX.<D?>* (200 

ml) T#RU ^X^XXf^ (3 0 0ml) T 
ttmbfc. #Imtt£l&5»fiK (1 0 0ml x 2) , fi 
ft«iMc*^MJ*A*»tt (1 0 0ml X 2) 

<\*rV> : MxfJHXf^= 2:1- 
1 : 1) U SlS^tlTN- [ (3R, 

5 S) -7-^DD-5- (2, 4-^h+^7xZ 

;W -l-**^^- 2-^*7-1, 2, 3, 5 10 

-Th7tKn-4, l-^>V^**1Hie>-3-7 
ir^W -L-n-f v> ^^HXf;k 
6. 7g (IHjft 9 3-9 6° C) 
7G*#*HI C 3 iH4iC IN2O7 • 0. 5H 2 0<hLT 
MM C, 6 2. 2 5 ;H, 7. 0 8 ; N, 4. 6 8 
£UMS C, 6 2. 3 8 ;H, 7. 42 ;N, 4. 4 3 
»2f»tbTN- [ (3S, 5R) -7-*D0-5 

- (2, 4-^h^7x-JW -l-tt^FJV 
-2-**V-l, 2, 3, 5-f h7t KD-4, 1 

•H-NMR (CDCh) (5:0. 8-1. 1 (15 
H, m) , 1 . 5 - 1 . 7 5 ( 1 H, m) , 2 . 7 0 
(1H, dd, J = 14. 4, 6. 0Hz) , 2. 8 
8 (1H, dd, J = 14. 4 6. 6Hz), 3. 3 
5 (1H, d, J = 14. 0Hz) , 3. 60 (3H, 
s) , 3. 7 1 (3H, s) , 3. 8 6 (3H, s) , 
4. 33 (1H, t, J=6. 2Hz) , 4. 51 (1 
H, d, J = 14. 0Hz) , 4. 5-4. 7 (1H, 
m), 6. 21(1 H, m), 6. 45-6. 7 (4 30 
H, m) , 7. 2-7. 6 (3H, m) . 
[0 0 2 3] (2) (3S, 5R) -7-^DD-5- 
(2, 4-^h+i/7x-W - 1 -*;*^>3V1/- 
2-**V-l, 2, 3, 5 -rh7tKn-4 > 1- 
^>7***«e>-3-IHI (I) 
(1) T#fcN- [ (3S, 5R) -7-^nD-5- 
(2, 4-v* h^v7x-JW - 1 -**^y?-)V- 
2-**V-l t 2, 3, 5 -fh7hFD-4, 1- 

^> > /^-9-tft:>- 3 -r^M -L-n-fv> 

^f*I^f* (1. 0 g) <D*2J— )V (2 0ml) 49 

sffiicBfiftnt (4mi) sun*., 2 4mmmmwffitsit 

fc. £J6*£*T*RU PtX^^XXfiP (5 0m 
1) -fltUUfc. »ttK£*ft& ftMHTrjf** 

7A^PVh^7^ (JRPK»«t. ^^> : »a 
Xf;HXf*=5 : ITiHMMU (3S, 5 R) 

- 7-^DD-5 - (2, 4-S>* h^y7ix;i/) - 
l-^^>^-2-^y-l, 2, 3, 
7tHn-4, 1 -^>y^^it-tf tf>- 3 ;* 
f^XXf^ (0. 2 2g) (10m 50 
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1) (10ml) tT-h^h Fd^^> 

(5mi) nm&mm-m^ vmxvvj* (o. 1 
3g) *M%.2mmi®®mffiLtz> &&m%i)®&m 

(3S, 5R) -7-^DD-5- (2, 4-S>*h* 
y7xXJW - 1 WV- 2-*+V- 1, 

2, 3, 5-Th7kHD-4, l-^>y^U-ifhf 
>-3-*«Olfi«iO. 20 g (HjGU 2 3 3-2 
3 4° C) Sfffc. [a] d 22 + 2 2 8. 1 ° (c = 
0. 5 1, Me OH) 

7tm^mm c 2 <H2 8 c \NOstLT 

ItJM C, 6 2. 4 0 ;H, 6. 1 1 ; N, 3. 0 3 
#iS&ffi C, 6 2. 2 8 ;H, 6. 4 1 ; N, 2. 8 9 
[0 0 2 4] (3) (3R, 5S) -7-0DU-5- 
(2, 4-^h+i/7x-;W ~ 1 -**^>^;i/- 
2-**V-l, 2, 3, 5-fh7kFD-4, 1 - 

^>y^iH^tr>-3-«K (id 

(1) Tf^fcN- [ (3R. 5S) -7-?an-5- 
(2, 4-^h^>7xx;w - 1 -ttO^Jl- 
2-**V-l. 2, 3, 5-fh7hHD-4, 1- 

^^XXfiP (6. Og) * (2) tratt^Jifffccfc 
Vm&mfktD (3R, 5S) -7-^DD-5- (2, 

4- ^h^>7xx;w - 1 -^^>^;i/-2-^ 

+ V-1. 2, 3, 5 -fb7t HD-4, l-^>y 
***-Klf>-3-»B0. 7g (BbSU 2 3 4- 2 3 
5° C) 

[a] d 2 5 -232. 5° (c = 0. 41, MeO 
H) 

7C*»«f« C 2 <H 28 C 1 NOetVX 
fftJM C, 6 2. 4 0;H, 6. 1 1 ; N, 3. 0 3 
C, 6 2. 3 9 ;H, 6. 20 ;N, 2. 8 1 
[0 0 2 5] mm 4 

(3R, 5S) - 7 -^DD-5 - (2-^h^>7x 

x;» - 1 -**^>9 t /i'-2-3i-*v- 1, 2, 3, 

5- fh7tKD-4, l-^>*/***«lf>-3- 
XlMlTltft:. (3R, 5S) -7-^DD-5- 

(2-^h^>7xx;w - 1 -*^>^;i/- 2 -:t 

*7-l, 2, 3, 5-f h7tFD-4, l-^>7 
**^*lf>-3-l» (1 2g) **?J-)V (2 5 

omi) \zmm u i«u»cms^hU9A*mt (2 

7. 7ml) fcinATSflre-frfc. Ktt^KSB^U 
aMKBlXWI^XXf^ (2 0 0ml) * 

(3R, 5S) - 7 - (2-^h^>7x 

x;W - 1 -^<y^)V- 2 -rfr^v- 1, 2. 3, 
5-fh7tFn-4, l-^>^^iftf>- 3- 
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mm th'JWiCDi^ll. 8g (MA >3 
0 0° C) £#fc 0 

[a] o 2 2 - 2 6 3. 6 ° (c = 0. 6 4, MeO 
H) 

7C*»«« C23 Hzs C 1 NOs N a • 0. 7 5H 2 Ot 
bT 

S-fiCffi C, 5 9. 10 ;H, 5. 7 1 ;N, 3. 0 0 

mmm c, 59. 27 ; h, 5. 97 ;n, 2. 75 
[0026] mmms 

(3R, 5S) -7-^DD-5- (2, 3->>*h* 

x7i-;W - i-**^>^-2-**y-i f 

2, 3, 5-fh7tFD-4, 1 -^>»/**1H?h! 
>-3-iffi& *HJ*Att 

(3R, 5S) -7-^DD-5- (2, 3->>;*h* 

y7i-;w - 1 -*3-^>^;y- 2 1 ( 

2, 3, 5 -fh7tFD-4, l-«^>y****tf 
>-3-gf86 (3 0g) 6«ttM4^n«C[)llfplCJ: 
0> (3R, 5S) -7-^DD-5- (2, 

h^y7x-ji/) - 1 -**^>?;p-2-**y- 

1, 2, 3, 5-fh7tHD-4, 

iftr>-3-«ss *hu*A«©*HSi»3i. 9 g 

(M>3 0 0° C) «§fc. 

[a] d 2 9 -235. 1° (c = 0. 60, MeO 
H) 

7C*»«r« C 2 <H 2 ?C 1 NOftNa • 1. 5H 2 0<hb 
T 

&f*«B C, 5 6. 42 ;H, 5. 9 2 ; N, 2. 7 4 
§H&<6I C, 5 6. 49 ;H, 6. 0 2 ; N, 2. 7 5 

[0027] zmms 

(3R, 5S) - 7-//DD-5- (2. 4-5>*h* 
^7i-;W - 1 -^tOfJH 2 -**v- 1, 

2, 3, 5-fh7tHD-4, l-^>y**iHft? 

(3R, 5S) -7-*DD-5- (2, 4-v*h* 
->7iZiW - 1 2 -**V- 1, 

2, 3, 5-rh7hHD-4, l-^>y^*U-i?br 
>-3-»» (2 4g) ^**«4i:|SI*«)*fPIC«k 

0, (3R, 5S) -7-^DD-5- (2, 
h^^>7x-^) - 1 -^Ofih 2 -:**7- 

1, 2, 3, 5-fh7tHD-4, l-^>y^++>" 
•tflf>-3-B» *hU*A*©*fittil2 4. 7g 

(KA > 3 0 0 ° C) 

[c]d m -231. 1° (c = 0. 70, MeO 
H) 

7C*#«rffi C 2 <H 27 C 1 NOeNa • 0. 7 5H 2 0£ 
bT 

tWfl C, 5 7. 9 5 ;H, 5. 7 8 ; N, 2. 8 2 
£IMt C, 5 7. 8 6 ;H, 6. 0 8 : N, 2. 8 1 

[0028] faun 

h7>X-7-^7DD-5- (4-Xh^y- 2 b 
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^'>7lZW -i-**^>^-2-:t*7-i, 

2, 3, 5-rh7tHD-4, 1 -*>Vf***HfK 

(1) 2-7S/-4' ^>yM^>-5-^DD 
-2' -^h^>^7xy> 

4-t/n*-3-* h*->7xy-;i/ (2 1 g) , j*fls 

"*>i^ (13. 5ml), jftBrt U#A (2 1.4 
g) ty^by (2 0 0ml) ©fi^**fifi-C24Rf 

10 b£ 0 98ft*">'J*yW^^n7hy77>f- 
(MB?J§«, : IMX^XXx^ 2 0 : 

1) T«ai/T4-^>yM^>-2-^h^D 
*^>if> (2 5g) &«fi»«4bi:bT#fc. 
1 H-NMR (CDC 1 s ) 5:3. 85 (3H, 
s) , 5. 0 4 (2H, s) , 5. 0 4 (2H, s) , 
6. 4 7 (1H, dd, J = 8. 6, 2. 6Hz) , 
6. 57 (1H, d, J = 2. 6Hz) , 7. 3-7. 
5 (8H, m) . *fc-&«&ffl*JR»tbT, L. H. 
Sternbach^ J. Org. Ch em. , 2 

20 7, 3 7 8 (1 9 6 2) fcBHSft&^ttKaoT. 2 
-75Z-4' -^W^>-5-^DD-2' - 
^h^>77x;>2 0. 4g©M^a (MA 
9 7-9 8tJ) 

7C*»*f« C 2 i Hi s CINOs £bT 
W»fi:C, 6 8. 5 7 ; H, 4. 9 3 ; N, 3. 8 1 
HgfcM:C, 6 8. 6 2 ; H, 5. 0 9 ; N, 3. 6 5 
[0 0 2 9] (2) 2-757-a- (4-1>z?)V 

h^>77x7> (1 0 g) 0*9;— )V (1 
0 0ml) *«fc*#ftS-5*^hU^A (1. 4g) 
£iD*-T 2 4 WrWMtitbfc. *«£*ffi«£Ufc© 

7K (2 0 0ml) ft**., BlXfWXf^ (3 
0 0ml) T&tH bfco »m«S*«s- 

;^7A^P'7by77^- CHMMfc ^\^>:B 
8xfJHXf^=4 : 1-2 : 1) TttMbT* 2- 
7^;-a- (4-^>yW'>-2-^^y7x 

(BWU 01-103W <LbT#fc. 
7C*»«f« C 2 i H 2 o CINOs tbT 
»JWi:C. 6 8. 20;H, 5. 4 1 ; N, 3. 7 9 
H&firC, 6 7. 9 7 ; H, 5. 4 2 ; N, 3. 5 8 

[0 0 3 0] (3) a- (4-^>^t^>-2- 
* h^y7xXJW -2-W>^75;-5-^ 

2-7^/-a- (4-^>5?;p**5/-2-^ h+S" 
7xXW -5-^DD^>yJl/ 7;iO-;M9. 5 
50 g) , tTA;i/7;U5 ? t H (3. 35ml) t INI (1. 
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8 5 g) <DX?y-)l (2 0 0ml) $tf£££i&T3 0 

#m»#L&«, s s7;*#tete*>m±bvvj* (2. 

3 3g) *»*T2 4l»IWtttL&. K»S«ffS*b 
* (2 0 0ml) £in*, Bix^XXfJP 
(2 0 0ml) TMWLfc. JAEHtt£*ifc 

>:S8lfWXr^=5 : 1) XftmVT* a- 
(4 -^>y W+S/- 2 - > h^->7xZ;W -2- 
^ >f^7 5 / - 5 - ^ □ >^ T)lU-)l> 10 

(i o g) *«fl«i«ftti/r»fc. 

1 H-NMR (CDC Is) 6:0. 91 (9H, 
s), 2. 8 2 (2H, s), 3. 10 (1 H, b 
r) , 3. 8 5 (3 H, s) , 4. 7 5 (1 H, b 
r) , 5. 06 (2H ( s) , 5. 9 4 ( 1 H, s) , 
6. 45-6. 7 (3H, m) , 6. 95-7. 5 (7 

H, m) . 

[0 0 3 1] (4) 3- [N- [4-#nn-2- 
(4 -^>^W^>-a-tHP^>- 2 

a- (4 - ^>^W^- 2 - ^ h^^7xX;W - 

2- W>w^/-5-^dd^>^ 7;io 

-;l/ (10 g) (Ov^DD^^> (2 0 0ml) 8«E 
\Z, hU^A (6. 3g) SrUn^ 8l#Lfc 

^67v;«^dij H^yx^nxf^ (4. 43 
g) MTbfc. MT3 0^i^lfcE SJSK« 

fc. aB*ft3/y*yw^PThjf77^- 

(JHK^«> : SfSX^XXfiN 5 : 1 - 30 

2 : 1) rmmVX. 3- [N — [4-^DD-2- 
(4 "^>yR^>-a-tFD^y- 2 

;W 7^'J;HS Xf^XXr^ (12g) 

1 H-NMR (CDC 1 3 ) (5:0. 7-1. 0 (9 
H, m) , 1. 1-1. 3 (3H, m) , 2. 5-3. 
15 (2H, m) , 3. 69, 3. 77 (3H, eac 
h s) , 3. 9 - 4. 5 (3H, m) , 4. 9 5, 
5. 07 (2H, each s), 5. 9 - 6. 8 5 40 

(5H, m) , 6. 9 5-7. 9 (1 OH, m) . 

[0 0 3 2] (5) h^>X-7-^DD-5- (4 
-^>^^y-2-^h^>7xXjl.) - 1 
*>?)V-2-**V- 1, 2. 3, 5-fh7tHD 
-4, l-^>\/**1HfK>-3-M X^XX 

3- [N- [4-2DD-2- (4-^>^;l/^^>- 
a-tHD^/-2-^h^>^) 7x-W - 
N-*^>^*jp/tq&>f ;W 7? u;nxwxx 

(12 g) £x*/-^ (15 0ml) fcflW&U 50 
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BtmUVVJ* (5. 9g) &UD7LT2 4«pMa#b&. 

»tt£«BEg£U * (2 0 0ml) $JD^ SfBftX 
^XXril' (2 0 0ml) tiHUfc. ttW&fcTk 

i^y'J*m7A^nvh^77>/- (JS^^ 
& ^>:*«X^VXXr^=3 : 1) 
T, h7>x-7-^an-5 - (4—*>$W:**3/ 
-2-* h^y7xXJP) - 1 2-* 
=*V-1, 2, 3, 5 -rh7kHP~4, 1 

fittfi (Mjftl 3 0- 1 3 11C) tbT»&. 
7C*»«T« Cj 2 H 3 5 C INOe tLX 
RHMt:C, 67. 90; H, 6. 41; N, 2. 47 
£««S:C, 6 7. 7 3 ; H f 6. 3 5 ; N, 2. 3 
3. 

[0 0 3 3] (6) h7>X-7-^DD-5- (4 
-tHD*y-2-^h^y7xXiV) - 1 -*^> 
9\fr-2-**y- 1, 2, 3, 5-Th7tHD- 
4, 1 -^>^+-9"iftr>-3-»K X^I/XXf 

h7>X-7-^DP-5- (4-^>y;b**3/- 2 
-^h^i/7xXJ0 - 1 -^^>^)V- 2 -^V 
-1, 2, 3, 5-fh7tHD-4, 
*9"trtr>-3-st& X^^XXfJl' (7. Og) £8^ 
iX^XXfiKlSOml) iCttMU i«£Jfi& 
(0. 1ml) £10% (5 0^§ 

tk, i. og) &aijLr*a#jB6TK«*»7cbfc. 

U «&£3£E@£bT, h^>X-7-^na-5- 
(4 - k HD+y- 2 - ^ h+y7x-W - 1 
1>9-)V- 2 -**V- 1, 2, 3, 5-fh7kFP 
-4, l-^>*/**lHitf>-3-BK x^xx 
7^5. 6 g (Ml 9 7- 1 9 9t) th 

7C*»Vrm C 2 5 Hs o C 1 NOs tVT 
IUMt:C, 63. 09; H, 6. 35; N, 2. 94 
: C, 6 2. 9 7 ;H, 6. 5 7 ; N, 2. 8 

1. 

[0 0 3 4] (7) h7>X-7-^PD-5- (4 
-Xh+y-2-^h^y7xXW - 1 -*^>? 1 
Jk-2-**V-l, 2, 3, 5-fh7hHP-4, 
1 -*>vf**1H*!f >- 3 -»» X^VXXt;!/ 
h7>X-7-^DP-5- (4-tHP^y-2-^ 
h^ri/7xX;W - 1 -**'03 t )l/- 2 
1, 2, 3, 5-fh7tHD-4, 
-tffcf>-3-S*& X^XXfi!/ (0. 2 5g) . J: 
5itZ.?)V (0. 06ml) , ^U^A (0. 15 
g) tN, N-i^^f M^A75 H (20ml) Oil 
£ft££ST!3l$IWS#L;^ (5 0m 

1) "WMRU SFBIX^XXtMP (10 0ml) Tffl 
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fflbfc. tttiiKeiftjHtai oom ix 2) tm\ 

- (4-Xh^>-2-/h^>7i-W -1-** 
t>^-2-**y-l, 2, 3, 5-fh7kHP 
-4, l -^>v/**lHrtf>-3-BB x^;pxx 

T-;i/0. 2 4g$im (Ml 6 4- 1 6 6tJ) t 

7C*»«f*l Cm Hh CI NO« tUT 
«-JMt:C, 6 4. 3 4 ; H, 6. 8 0 ; N, 2. 7 8 10 
: C, 6 4. 1 8 ; H, 6. 7 0 ; N, 2. 7 

4. 

[0 0 3 5] (8) h^>X-7-£DD-5- (4 

;i/-2 -**7- 1, 2, 3, 5-fh7tHD-4, 
1 -^>V^*lHftf>- 3 -»8 
Y^y-A-l -OUU- 5 - (4-Ih^>-2-^h 
*y7x-JW -l-*^>^-2-**V-l, 
2, 3, 5-fh7hHu-4, l-^>!/***tfK 

>-3-mm x^nxf^ (o. i8g) , mm 20 

U^A (0. 1 g) , *4ry-;Wl 0ml) , T-h? 
MY-uyyy (10ml) t& (5ml) fcl. 5^ffl 
Mfcl&SLfc. KJfiK&a&ttBU l££tttt (5 
0ml) £flDA, SSx^XXfJV (50ml) -eft 

*U «£ES*bTh7>x-7-^nn-5- (4- 
xh^>-2-^h^>7xx;M - 1 -tt^y^ji 

-2-^V-l, 2, 3, 5-rh7tHD-4, 1 

-^>y:**iHftf>- 3 -s«o. i5g^iMi 

(HbK2 3 0-2 3 2*0) tVXWcc 30 
7C*»«f« C 2 6 H 3 o CI NOe £LT 
IHM:C, 6 3. 0 9 ;H, 6. 3 5 ; N, 2. 9 4 
^Jfc<I:C f 6 2. 9 2 ;H, 6. 6 0 ; N, 3. 0 1 

[0036] mmms 

(3R, 5S) -7-^DD~5- (4-Xh^y- 2 

H^>7xxji/) -i-**^>^;u-2-#*v 

-1, 2, 3, 5-f h7tHD-4, 1 -s<>VJr* 
VK\Z>- 3 -gf» 

h7>X-7-^pn-5- (4-xh^y-2-^ h 
+ '/7iXJW - 1 -*^>^-2-**V- 1, 40 
2, 3, 5-fh7tHP-4, l-t>*/**iHrK 
>-3-g£K (2. 2g) «Sflfi«l tH«fcLT, L 
-7?X> tert -^;PXX^;ktE***, £ 
A« ft 3/ U * WW) 7^n7h^77>f -T?»«i«3a 
LT> N— [ (3S, 5R) -7-^7PD-5- (4- 
Xh+i/-2->h^>7xX;M - 1 -**<>^)l 
-2-**y- 1, 2, 3, 5-fh7tFD-4, 1 

-^>y^^iftr>- 3 -7ir^;H -l-7^-> 

tert -:/3MI/XX5MI/ (1. 0 g) <LN- [ (3 

R, 5S) - 7-^DD-5- (4-Xh^>-2-^ 50 
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h^'>7xX« - 1 2-** V- 

1, 2, 3, 5-fh7tFP-4 ( 
tftr>-3-7-fe^;H -L-7^~> tert-7* 
^XXfJk (1. 1 g) ft»fc. N — [ (3 R, 5 
S) - 7-^7PP-5- (4 -Xh^y- 2-*V*ci/ 
7xXW - l-**^>yjk-2-*+V- 1, 2, 
3, 5-fh7tHP-4, 1 -^>y^U**tftr>- 
-L-7^X> ter t-7*»XX 

T)i (o. 8g) ft^ss^i (2) tmrnnxm-cRfo 

SiTC, (3R, 5S) - 7 -^PP-5- (4-Xh 
^>-2-^h^/7xx;W -l-^^>^-2 
-*-*V-l, 2, 3, 5 -fh7kHP-4, 1-^ 
>l/^itiftr>-3-BK0. 3 3g$iggi (» 
^1 6 2-1 6 5° C) tlsXWc. 
7t%ft$Tl& C 2 s H 3 o C 1 NOe tVX 
tHMtiC, 6 3. 0 9 ;H, 6. 3 5 ; N, 2. 9 4 
%Kfit : C, 6 2. 8 7 ; H, 6. 2 3 ; N, 2. 6 
6. 

[a] d 2 3 -212. 0° (c = 0. 94, MeO 
H) . 

[0 0 3 7] 3l&#)9 

(3R, 5S) -T-^DD-5- (4-Xh^>~2 
h^y7xXJW - 1 )l- 2 -rt^V 

-1, 2, 3, Fn-4, 1 

+Hfb!>-3-»« *HJ*AJfi 

(3R, 5S) -7-^OD-5- (4-Xh^r>'-2 

-1, 2, 3, 5-fh7tKP-4, l-^>7^+ 
tJ-tfbf>-3-#K (3. 6 5g) «£JM4£fttt0 
HflM^D, (3R, 5S) -7-^DD-5- (4- 
Xh^y-2-^ h^y7xXJW - 1 -*^>3MI/ 
-2-^-^V- 1, 2, 3, 5-fh7tHD-4, 1 
-^>y***Hftf>-3-ffl« ^-h>J^A«3. 5 
4g0lMI (2 3 0-2 5 0° C, ftffi) ft#fco 
7C*7>«fH C 2 6 H 2 9 C 1 NOe Na • 0. 7 Ha 
0<hLT 

tr©®:C, 5 8. 8 1 ;H, 6. 00 ;N, 2. 7 4 
^Igfcffi : C, 5 8. 9 1 ;H, 6. 2 4 ; N, 2. 7 
1. 

[a] • 22 -218. 8° (c = 0. 4 8, MeO 
H) . 
[0 0 3 8] 

(3R, 5S) - 7 -^DP-5 - (2-^PP^xX 
Jl/) - 1 -^^>5 L ;P-2-^*V- 1, 2, 3, 5 
-fh7tHP-4, 1 -^>7**-tHffcf>- 3 -ft 

EP 5 6 7 0 2 6^-CDSIJI^Jl 1 8trgB«0 (3R, 5 
S) -7-^nD-5- (2-^DD7x-JW - 1 - 
2 -**y- 1 , 2, 3, 5-^h^h 
Ho-4, l-^>»/**U-tft!>-3-»« (1. 2 
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g) «*lM4£Httaiifl2fc£D» (3R, 5S) - 
7 DD _ 5 _ (2-^DD7i-;W - 1 
>^-2-**V-l. 2, 3, 5-fh7tFO- 

4, i -^>y^^trt:>- 3 ^-huc7A« 

OftfittAl. lg (M>3 0 0° C) 

[o] o 2 2 -237. 1° (c = 0. 57, MeO 
H) 

5c*»«f« C22H22C laNO^Na • H 2 Oi:L,T 
fUM C, 5 5. 4 7 ;H, 5. 0 8 ; N, 2. 9 4 
mtkm C, 55. 41; H, 5. 26; N, 2. 83 20 

[0039] x#7u>&fmmmmm&<Dmi&k 

Tftfc>£, 5/iM (i-»H3 7 7^*^bfnU>R 
(Jt«tt2 5 AtC 1/mole) , lmM£>NADPH (S 

5mMCOMgCh, 6mM<D!f)Vjmr> % 1 OOdMOU 

>«*y*AMHK (ph7.4) &tfttiMHM <*& 

*X»DMSO**tUT«lP) £*tf*« (££5 0 

Mi) siifc«iRrxs8*«2TWHUfc»*« (a 20 

afi0.8/i8) £*ilDU 3 7tT4 5»BBK**1*- 
1 5 0 ttlOZUanvVA • *9J—)V (1 : 2) 

DD*;PAJi (T«) 5 0 tilt h)VX>&m#Zs>? 
tttt, 9DD*MI^*0&tn«IUWttft5 ox* 



*ffi§T*«g ( I Ceo, *;WB# (M) ) T^Lfc. 

[0 0 4 0] mmmi yybmxnma 
&«arr*. st mm 1 0 g s*»*aft**T?tt»»* 

1 5nl5K»tt«« Cl 0 0mMU>K*U»>A (pH7. 
4) > 15mMnn^>7^H, 2mM£>MgCh] 

^v^-rxu 1 0 0 0 ox g T2 o#m (4*0 s 
itafrirr*. #e>nfc±fs^^^ici 0 5 0 0 oxgT 

9 0#fW (4T» S'L>#lBU *V>Ttt*£*»l 0 0 

BMy>«*u«>Aa«« (PH7.4) \zmm&* nsi 
10500 ox g T9 o#m uv) m&#m*rz>* - 

10 0iM'J>WJ*Ai«* (PH7.4) 
(Sa«*»4 0Bg/mU tf7XttBCA^D^>7 

[0041] sum 2 tmmomn 

Jgg (3 7t, 5%C0 2 ?¥«T) U #&nfcfcHff 
J£fflJ!SHepG2 (iS^ 1 x 1 0 9 cells) & 1 0al*»3H 
«K CI 0 0mMU>B*'J9AaiFK (pH7. 4) , 
3 0mM~Uf>7^ K, 2. 5mMOMgCl 2 3 fcJBS 
S^fefflS (3 0m 2©) fc£:3T»fi£*»' 

MU>H*y*A««K (PH7.4) tCffiS 

To 

[0 0 4 2] 

«1] 

vitro) 





b»* 

I C B0 (pM) 


b rhepG2*ft 
IC.o OM) 


MINI 


I 


43« n 






I I 


0. 026 


0. 01 1 


2 


I 


7. 7 






I I 


0.017 


0. 011 


3 


I 


15. 8K" 






I 1 


0. 022 


0. 0 0 8 6 


8 




0. 029 


0. 0 19 


9 




0. 041 


0. 022 


#*«1 




0. 067 


0. 020 



l) io-'m-cobw. 



[0 0 4 33 9mm 

^sswoa (i) T«tasn*3e*«ttfc4 f i -^>y 



i. tf^±)vm 

(1) mM5Ttt&nfc1bM 1 Omg 

(2) 5^ h-X 9 0mg 

(3) «U*fe;Wn-* 7 0mg 

(4) XT7U>iv^y^ 1 Ong 
50 l*^-fe^ 18 0mg 
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(IK (2)t(3)0±»tf(4)©l/2SlSlL& 

wsft-r*. ^ni:aoo(4)tMT4#s« 

2. ft #J 

( i mmm 5 -msnitflsftn 1 omg 

(2) ^^h-X 3 5mg 

(3) n~>X^-^ 15 Omg 

(4) «asa-fe;i^n-x 3 Omg 

(5) Xr7 U S'tf A 5 mg 
1® 2 3 0mg 

(1) , (2)i(3)(Z)ttM(4)O2/3M(5)01 

/2*jB»ufc«, mefls-r*. 2infc»D0(4)fttf 
( 5 ) £ ^o«ttfciwATi8Mfciinffirtsi"r*. 

[0 0 4 4] 3. 1J^±M» 

( 1 )%K09 9 Tf^nfcfl^tt 1 Omg 

(2) 5*b-X 90mg 

(3) «lt*fe*D-X 7 Omg 

(4) Xf7U>ivy^A 1 Omg 
l*^-fe;p 18 Omg 



28 



(1), (2)t(3)04i»tf(4)01/2SS»b& 
2. ft »J 

(1) *0SmT»&ftfcfcSft 1 Omg 

(2) ^h-X 3 5mg 

(3) 3->X*-^ 15 Omg 
<4)«8*fe;H3-x 3 Omg 
(5)X^7U>»V^>"^A 5mg 

10 19k 2 3 Omg 

(1), <2)fc(3)©£a&tf(4)<D2/3fttf(5)01 

[0 04 5] 

ft 4, 1 -^>!/**-9-Ktf>-2-*>«»*Xtt* 
UTfMTT £ X * 7 W 



(51) int. ci. 6 mmn if^mmm^ fi &K»fflH!f 

// CO 7M 7:00 
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